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PROBLEM TO BE SOLVED: To improve the mounting quality of a 
semiconductor chip in a semiconductor device. 

SOLUTION: In a semiconductor device, an anisotropic conduction joint 
material 6, which electrically and mechanically connects a circuit 
electrode 2 and bumps 5a, is installed between the circuit electrode 2 
formed on a circuit board 1 and a position facing the circuit electrode 2 at 
the lower face of a semiconductor chip 3. Dummy bumps 5b are formed in 
positions facing a part, where the circuit electrode of the circuit board 1 is 2 
not formed. When an application load to the semiconductor chip 3 for 
compressing and deforming the anisotripic conduction joint material 6 is 
set to a stable high load-side, the load is distributed to the dummy bumps ■ 
5b, and the circuit board 1 is prevented from being deformed and the { 
circuit electrode 2 from being disconnected due to the application of 
excessive load. 
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LThis document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to mounting to the circuit board of a semiconductor chip about a 

semiconductor device. 

[0002] 

[Description of the Prior Art] The trend of the mounting technology to the circuit board of a semiconductor chip in recent 
years is in the inclination of thin-shape[ detailed-izing and ]-izing in connection with a microminiaturization of electronic 
equipment and densification. As the junction approach between a semiconductor chip and the circuit board, the anisotropy 
electric conduction junction which can perform detailed-izing and thin shape-ization rather than wirebonding from the 
former and soldering greatly attracts attention. After anisotropy electric conduction junction applies or sticks on the 
interior the anisotropy electric conduction jointing material for corrugated ftbreboard which carried out homogeneity 
distribution of the conductive particle, it lays a semiconductor chip on this and performs pressurization of heating and the 
vertical direction to these in the predetermined semiconductor chip mounting position on the circuit board. While an 
anisotropy electric conduction jointing material for corrugated fibreboard is inserted between the bump formed in the 
inferior surface of tongue of a semiconductor chip, and the circuit electrode for flow connection formed in the edge in the 
middle of the circuit pattern of the circuit board, compresses and flows through between a bump and circuit electrodes by 
this by the electric conduction particle in this anisotropy electric conduction jointing material for corrugated Fibreboard, an 
anisotropy electric conduction jointing material for corrugated fibreboard hardens with heating, and combines a 
semiconductor chip and the circuit board mechanically. 

[0003] Although the substrate of the circuit board of the hard quality of the materials, such as a glass epoxy group plate 
of elastic-modulus 21GPa extent and a glass substrate, was common conventionally, the flexible substrate is also used by 
the appearance of thin semiconductor devices, such as an IC card, in recent years. The example of representation of an IC 
card is shown, the coiHike antenna pattern 73 is formed in circuit board 71 front face which constitutes one design sheet, 
an d drawing 4 flows with the circuit electrode with which the semiconductor chip 74 mounted on the circuit board 73 was 
formed in the edge of an antenna pattern 73 by the bump who does not illustrate. On these, the design sheet 72 of 
another side is covered and it pastes up. In this IC card, what fabricated thinly the polyester (PET) resin of elastic- 
modulus 6GPa extent with which the circuit board 71 is supple in the shape of a sheet to about 0.1mm is used. 
[0004] By the way, the mounting equipment of a semiconductor chip is constituted including the load impression 
equipment which impresses the load for pressurization to the top face of a semiconductor chip. In order to arrange the 
mounting quality of a semiconductor chip, it is desirable to use in the load field whose impression load the error rate of an 
impression load is small and is generally stable. In this case, in the thing of the hard quality of the materials, such as the 
conventional glass epoxy group plate, it is easy to obtain a positive flow by using the to some extent high load field by 
which an impression load is stabilized, however, the above — in the flexible circuit board, if the high load field by which an 
impression load is stabilized is used, as shown in drawing 5 , the bump 75 of the semiconductor chip 74 which a load 
concentrates eats into the circuit board 71, deformation of the circuit board 71 and an open circuit of the circuit electrode 
731 will be caused, or junction endurance will fall. Although what is necessary is just to be newly able to develop mounting 
equipment to the circuit boards of the flexible quality of the material, while difficulty follows technically, even if it can do, 
facility costs increase. Moreover, it is necessary to make mounting Rhine of a semiconductor chip separate, and it cannot 
be admitted at all by the object for the circuit boards of the hard quality of the material, and the object for the circuit 
boards of the flexible quality of the material. 

[0005] The back up plate, such as a copper foil, is prepared in the tooth back of the circuit board at which a 
semiconductor chip is not mounted, even if the circuit board deforms by load impression, what restored the variant part of 
the circuit board according to the elastic repulsive force of the back up plate is indicated after load discharge by JP,9- 
92683.A, and it is possible to mount the semiconductor chip in the Takani pile with the application of this technique. 
[0006] 

[Problem(s) to be Solved by the Invention] However, with a technique given [ above-mentioned ] in JP.9-92683.A, since 1 
** deforms the circuit board greatly by load impression, in case a variant part does not necessarily revert to satisfaction, 
but it performs design printing etc. to the inferior surface of tongue of the circuit board in an IC card etc. after mounting a 
semiconductor chip, it has a possibility that the effect of printing unevenness or a printing defect may appear. Moreover, 
the operation which once restores the disconnected circuit electrode is not necessarily done so. 

[0007] This invention was made in view of the above-mentioned actual condition, and even if it impresses the Takani pile 
at the time of semiconductor chip mounting, it aims at offering the semiconductor device which can prevent deformation 
of the circuit board and a circuit electrode open circuit 
[0008] 

[Means for Solving the Problem] A dummy bump is formed in the circuit electrode formed in the top face of the circuit 
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board on the inferior surface of tongue of a semiconductor chip, and the location which counters with the part of the 
circuit electrode agenesis of the above-mentioned circuit board in addition to the bump who forms in the location which 
counters in invention according to claim 1. 

[0009] By preparing a dummy bump, in order to pressurize the anisotropy electric conduction jointing material for 
corrugated fibreboard interposed between the circuit board and a semiconductor chip, the load impressed to a 
semiconductor chip is distributed by the dummy bump, and an open circuit of deformation of the circuit board and the 
electrode of the circuit board can be prevented as an impression load is high. A deer is carried out and impression of the 
Takani pile with sufficient stability is attained. 

[0010] The above-mentioned dummy bump is formed in the inspection pad front face of a semiconductor chip in invention 
according to claim 2. 

[001 1] Thereby, it cannot expose but the front face of an inspection pad can prevent the corrosion, after the membrane 
formation for bumps is made like other bump formation locations. 

[0012] In invention according to claim 3, the above-mentioned circuit board is formed with the film made of resin, and the 
above-mentioned circuit electrode is formed with a conductive adhesion paste. 

[0013] When the film made of resin which circuit board deformation tends to produce by the Takani pile impression, and 
the conductive adhesion paste which a circuit electrode open circuit tends to produce by the Takani pile impression are 
used, the greatest effectiveness which raises mounting quality can be acquired especially. 
[0014] 

[Embodiment of the Invention] Drawing 1 and drawing 2 explain the operation gestalt of the semiconductor device of this 
invention. Drawing 1 shows the mounting condition to the circuit board of a flip chip, and drawing 2 shows the bump who 
formed in the circuit side of a flip chip. The anisotropy electric conduction jointing-material-for-corrugated-fibreboard 
slack anisotropy electric conduction adhesive film 6 is formed in a flip chip mounting position at the circuit board 1, and 
the rectangular flip chip 3 is laid on it. 

[0015] Bump 5a for flow connection has protruded on the inferior surface of tongue of a flip chip 3 on pad 4a which leads 
to the internal circuitry of a flip chip 3 formed in the four corners. Bump 5a for flow connection and the circuit electrode 2 
formed in the circuit board 1 are formed so that it may counter mutually. Two have protruded at a time on the location 
which counters with the part of the electrode agenesis of the circuit board 1 apart from bump 5a for flow connection in 
dummy bump (suitably henceforth bump) 5b among drawing 2 on the inferior surface of tongue of a flip chip 3, respectively 
between bump 5a for both flow connection between bump 5a for both flow connection of a near side, and by the side of 
the back. The bumps 5a and 5b of a near side and the bumps 5a and 5b by the side of the back are stationed at 
abbreviation regular intervals, respectively. 

[0016] Dummy bump 5b is formed together with this at the time of the bump 5a formation for flow connection. That is, in a 
wafer process, the heights of the metal which uses after formation and photograph RISOGURAI by a spatter etc., and 
becomes a bump formation location with a bump by plating or vacuum evaporation© alternatively about UBM (Under Bump 
Metal) film, such as (Titanium Ti)-chromium (Cr), are formed, after photoresist removal, selective etching of the UBM film 
of metal membrane agenesis is carried out, and Bumps 5a and 5b complete. Therefore, bump 5a for flow connection and 
dummy bump 5b have substantially the same height. 

[0017] After laying each of bump 5a for flow connection which protruded from the inferior surface of tongue of a 
semiconductor chip 3, and dummy bump 5b on the anisotropy electric conduction adhesive film 6 by which temporary 
sticking by pressure was carried out at the circuit board 1, it presses lower anisotropy electric conduction adhesive film 6 
grade by forcing the pressurization heating head of semiconductor chip mounting equipment on the top face of a 
semiconductor chip 3, and impressing a load. Since bump 5a for flow connection and dummy bump 5b have substantially 
the same height like the above, all the bumps 5a and 5b improves [ balance ] a pressure welding to the anisotropy electric 
conduction adhesive film 6. And the anisotropy electric conduction adhesive film 6 carries out the compression set only of 
the location across which it faced by the circuit board 1 and Bumps 5a and 5b in response to big welding pressure. This 
flows between the circuit electrode 2 of the circuit board 1, and bump 5a for flow connection. On the other hand, since 
dummy bump 5b does not counter with the circuit electrode 2 of the circuit board 1, the anisotropy electric conduction 
adhesive film 6 between the circuit board 1 and dummy bump 5b is not contributed to a flow. 

[0018] Here, the impression load to a semiconductor chip 3 is distributed to four bumps 5for flow connection a. and four 
dummy bump 5b, and even if the impression load of mounting equipment is big, the load in each bumps 5a and 5b will not 
become big. In the example of drawing, since dummy bump 5b of the same number as bump 5a for flow connection is 
prepared, the load impressed to bump 5a for flow connection carries out an abbreviation reduction by half as compared 
with the conventional semiconductor device which does not have dummy bump 5b. A deer is carried out, it is prevented 
that the circuit board 1 deforms by bump 5a for flow connection, and, of course, as for deformation, the circuit board 1 
does not produce dummy bump 5b, either. Moreover, when the circuit electrode 2 is also pressed by bump 5a for flow 
connection, even if it may dent to a circuit board 1 side, it is not generated and an open circuit does not spoil junction 
endurance with bump 5a for flow connection, either. A deer can be carried out and it can be compatible in setting the 
impression load by the pressurization heating head as a high value, and raising the stability of an impression load, and 
deformation of the circuit board 1 and prevention of an open circuit of the circuit electrode 2. 

[0019] Next, mounting quality is evaluated about the example of this invention, and a result is explained. An example is 
what prepared bump 5a for flow connection, and every four dummy bump 5b for load distribution, respectively, as shown in 
drawing 2 , and the circuit board 1 formed the electrode in the PET sheet with a thickness of 100 micrometers by printing 
by the conductive adhesion paste. Each bumps 5a and 5b formed in lOOmicrometer** and height of 20 micrometers by 
golden (Au) plating. The anisotropy electric conduction film 6 used what blended the conductive particle with the sheet- 
like epoxy resin. And temporary sticking by pressure of the anisotropy electric conduction adhesive film 6 was carried out 
in the flip chip mounting position at the circuit board 1, the flip chip 3 was laid in piles so that the circuit electrode 2 of 
the circuit board 1 corresponding to a it top with bump 5a for flow connection might be in agreement, the load was 
impressed from on the flip chip 3 by the pressurization heating head in the condition, and this sticking by pressure was 
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performed. Temporary sticking by pressure was performed on 80-degreeC, 200gf / chip, and the conditions for 3 seconds, 
and this continuing sticking by pressure was performed on 190-degreeC. 500gf / chip, and the conditions for 20 seconds. 
In addition, this above-mentioned sticking-by-pressure load is the value of the load field by which a load is stabilized in 
semiconductor chip mounting equipment 

[0020] On the other hand, except for the point that a dummy bump is agenesis, the thing of the same specification as an 
example was prepared as an example of a comparison. 

[0021] The quality evaluation result about an example and the example of a comparison is shown in Table 1. In the 
example, such fault was not generated to cutting of a circuit electrode and deformation of the circuit board having arisen 
in the example of a comparison. Moreover, in addition, conductivity was good about junction endurance 1000 hours or 
more after [ example ] to defective continuity having occurred under 70 degrees of ambient temperature C in the example 
of a comparison in 850 hours. 
[0022] 

[Table 1] 
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[0023] Thus, by this invention, by preparing the dummy bump who makes a load distribute, even if it is a semiconductor 
device using the flexible circuit boards, such as an IC card, mounting by the Takani pile by which an impression load is 
stabilized is attained. Here, since a dummy bump is formed together with the bump for flow connection like the above, she 
can respond only by modification of the photo mask for bump formation. Therefore, it is not necessary to newly introduce 
semiconductor chip mounting equipment, and mounting Rhine is not depended on the class of quality of the material of the 
circuit board, but can be constituted in common. 

[0024] In addition, a dummy bump's installation location, a configuration, a number, etc. make [ many ] the number of 
dummy bumps, so that there are few bumps for flow connection like the flip chip by which it is good to choose suitably 
according to the setting load demanded according to the load stability of mounting equipment etc., for example, it is used 
for an IC card, and the impression load according to load stability demanded is high. Moreover, a dummy bump's formation 
location is good for the inferior surface of tongue of a semiconductor chip to arrange as equally as possible. In addition, a 
dummy bump does not necessarily need to be among the bumps for flow connection. 

[0025] Moreover, dummy bump 5b is also good to establish some or all of them in the front face of checking pad 4b which 
is formed in the inferior surface of tongue of a semiconductor chip 3 apart from pad 4a, and is used for the performance 
verification of a semiconductor chip 3, as shown in drawing 3 . In this case, the following effectiveness is done so. That is, 
in what does not form a bump in a checking pad, a front face will expose a checking pad by carrying out etching removal of 
the UBM film at the time of the above-mentioned bump formation. Since the aluminum which is usually inferior to Au used 
for a bump in corrosion resistance is used, there is a possibility of receiving a damage in etching of the UBM film, a 
subsequent washing process, etc., and bringing about corrosion in a checking pad. On the other hand, in what formed the 
dummy bump in the checking pad, after formation of the above-mentioned UBM film, since the front face of checking pad 
4b is not exposed, it can prevent the corrosion of checking pad 4b. 

[0026] Moreover, a liquefied thing is also easy to be natural although the anisotropy electric conduction adhesive film is 
used as an anisotropy electric conduction jointing material for corrugated fibreboard. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the semiconductor chip mounting condition of the semiconductor device of this 
invention. 

[Drawing 2] It is a perspective view by the side of the inferior surface of tongue of the semiconductor chip of the 
semiconductor device of this invention. 

[Drawing 3] It is drawing showing the semiconductor chip mounting condition of the modification of the semiconductor 
device of this invention. 

[Drawing 4] It is the decomposition perspective view of the example of representation of an IC card. 

[Drawing 5] It is drawing showing the example of representation of the semiconductor chip mounting condition of the 

conventional semiconductor device. 

[Description of Notations] 

1 Circuit Board 

2 Circuit Electrode 

3 Semiconductor Chip 
4b A checking pad 

5a Bump 

5b Dummy bump 

6 Anisotropy Electric Conduction Adhesive Film (Anisotropy Electric Conduction Jointing Material for Corrugated 
Fibreboard) 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by to form a dummy bump in the part of the circuit electrode agenesis 
of the above-mentioned circuit board, and the location which counters on the inferior surface of tongue of the above- 
mentioned semiconductor chip in the semiconductor device which interposed the anisotropy electric-conduction jointing 
material for corrugated fibreboard to which these are made to join electrically and mechanically between the circuit 
electrode formed in the top face of the circuit board, the above-mentioned circuit electrode of a semiconductor chip, and 
the bump who formed in the location which counters. 

[Claim 2] The semiconductor device which formed the above-mentioned dummy bump in the inspection pad front face of a 
semiconductor chip in the semiconductor device according to claim 1. 

[Claim 3] Claim 1 or the semiconductor device which formed the above-mentioned circuit board with the film made of 
resin, and formed the above-mentioned circuit electrode with a conductive adhesion paste in the semiconductor device of 
a publication 2 either. 



[Translation done.] 
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[0019] ^X^C*:^?g©**feWCC^C^"C^p a p^4i? 

flLTtSAUc^i^riimrft. sbk«», S2ct^*ri: 

30 5K«a*ttJ8'<>:/5a^ «r»HWH©*3 

7'5bi^^n^4ofogW/ctOT t @B8S«1 
»S3 1 0 0 11 m©PET«JBi/- HCW«ttft«^- 
* htCJ:ftEPW"C«flB*?i5Jl!SL/c. #^>^5 a. 5 b 
»^ (Au) ^ ^^^cj:^ 1 0 0 nmQ 2 0 m m 
tCffJfi3cL/c 0 ^VA6»'>- F«i5}<+v 

7-/;i/A6^Eiu, ^©±tc^ y 9^3*, 

a»aSKffl^>^5 a <b, JtJ£fftlHllB»« 1 ©@Sg« 
40 S2i**— SWftJ:9K:«*ar««L, *©ttJR"C»PE 
Mffft^ v F ted: 0 7 y s> 7'* 9 ^ 3 ©±3!p ^^S^EPfiD 
UtffifttoCtt-Dfe. (Eff«B8 0 - C 2 00 g 
f/*vV\ 3fWtttRt^ i^<*SE#U190 D 
C, 5 0 0 gf/?-^7\ 2 0«fftfto/c e ^ 

««*«3c fi-r ft s«a«© tf^ ^> ft c 

[0 0 2 0]-J, tb«MiLr, ^E-^O^ff 

[ 0 0 2 1 ] m 1 CC**fl*J:Vtt««tc-3l>r©fi» 
50 ff«B**S^r. tt««-CB, illSflSOWIR^ElHa 
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Wswo^ai^cit, l F^©*«C& 

[0 0 2 4] ftfc, y5-^>^©««tt«, »tt. K 

?cMfr'S> ft t > « £\ «C J6 G /c^# 3 ft & EP 

-f u 4> aBii««fll© > < > :/©BB tc * £ ti I > . 
[0 025] ^fc, 3*5 5 b «:*©9%<D— SB 
fcL<«:£S&£. H3tc*TJ:5«:. $^7^3© 

©14«B«iffiCcffll^nS4ftafB<3D^t? F4b ©Affile K 
tt*©t>J:l>. C<D«^ ^©«J***f Tftfc 

ffl^' * F «\ ±E'< > ^JBSEWfCC U B MWx 7 * > y 
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